
For reasons as yet unknown, chemical treatment of privies with
dieldrin, aldrin, BHC, and chlordane increases the breeding of Musca
domestica, according to CDC studies at Savannah, Ga.

Fly Production in Treated
and Untreated Privies

By JOHN W. KILPATRICK, M.S., and H. F. SCHOOF, Ph.D.

PRIOR to 1951 lhuman excremenet was not
considered to be an important breeding

medium for houseflies. However, since 1951
there has been considerable evidence of copious
housefly breeding in human feces. Studies in
the lower Rio Grande Valley, Tex. (1), and in
Phoenix, Ariz., and Charleston, W. Va. (2),
lhave indicated this intensive breeding to be as-
sociated principally with the use of dieldrin as
a residual or as a larvicidal treatment in privies.
In 1953 the Technical Development Labora-
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Assistance with the studies reported here was
given at the laboratories by Dr. Harold R. Dodge,
who identified the majority of the species in the
lesser known dipterous groups and helped in proc-
essing the copious colections of Diptera, and by
Fred Freeman and Bernard 0. Smith, who helped in
preparing the study structures and collecting the fly
samples.

tories of the Communicable Disease Center,
Public fIealtlh Service, undertook a long-range
investigation in southeastern Georgia, near
Savannah, to study this paradox of increased
housefly production from treated privies.
During 1953 the study of fly emergence from
100 untreated privies (10 in each of 10 areas)
substantiated the pre-1951 observations that
human excrement as a breeding medium nor-
mally contributed little to the overall housefly
population (3). In 1954 the study plan was
desigyned to determine what effect chemical
treatment of privies with certain chlorinated
hydrocarbon insecticides would exert upon
housefly and other fly production.

Procedure

In 1953 the study included the trapping of
flies from 10 privies in each of 10 areas (3). In
1954 the same privies were used in studies as
follows:

Ser-ies I (Dieldrin and DDT)
(a) Untreated control-20 privies (10 each in 2

areas).
(b) Overall DDT treatment at 200 milligrams per

square foot (late March)-10 privies (1 area).
(c) Overall dieldrin treatment at 50 mg./sq. ft.

(early April)-30 privies (10 each in 3 areas).
In series lb and Ic, all animal pens and porches on

the premises were treated, as well as the privies.
Overall privy treatment included the pits and their
contents.
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from the alternate privies inl the same area
/ w^svFere trapped. During a trapping period each

privy was sealed and made fly tight with the aid
of new boards, building paper, masking tape
and banked earth around the bottom edges of
the building. Each riser was fitted with a
seat-hole cover equipped with a spring hin-ge

! lllandlined with foam rubber to provide a close
fit when installed over the opening. A hole 6
inches in diameter was cut in the outside wall of
the privy approximately 12 inches above ground
level on that side of the privy exposed to the

Fly trap in place on privy in Georgia studies.

Series II (Dieldrin, Chlordane, BHC)
(a) 3 privies treated with dieldrin at 50 mg./sq. ft. -

(August).
(b) 3 privies treated with chilordane at 100 mg./

sq. ft. (August).
(c) 3 privies treated with BHC (benzene hexachlo-

ride) at 40 ing./sq. ft. (August).
(d) 3 untreated control privies.
Treatment was restricted to the privy contents,

riser walls (inside and outside), and the inside of the
p)rivy superstructure. All privies were within the Interior of privy shows seat lid installed.
same 3- to 4-block area.

Series III (Dieldrin)
Ten privies treated with dieldrin at 50 mg./sq. ft.

(August). Treatment made to inside walls of struc-
ture and- to pits and their contents.

Scries IV (Dieldrin and Aldrin)
(a) 3 privies treated (September) with dieldrin at

50 mg./sq. ft. Treatment restricted to the inside of the
privy risers. Surfaces not treated were protected from
spray drift by paper barriers.

(b) 3 privies treated (September) with dieldrin at
50 mg./sq. ft. Treatment was applied only to the ex-
crement. Adjacent riser surfaces protected from spray
drift by paper barriers.

(c) 4 privies treated (September) with aldrin at 50
mg./sq. ft. Treatment applied to the inside walls of
the structures and to the pits and their contents.

In evaluating the effects of the dieldrin and
DDT treatment (series I) on privy fly pro-
duction, flies were trapped in 5 privies from
each of the 6 areas over a 3-week period. At x'
the end of the 3-week period, flies emerging Closeup of fly trap on exterior of privy.
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greatest amount of light. A cone-type trap,
conistructed of copper wire (36 x 40 mesh) was
then attached over the hole. Spongce rubber
affixed to the bottom of the plywood base of the
trap assured a tight seal. At the end of eacl
trapping cycle the privies were reopenied to
allow a resumption of fly breeding. (See
photograplhs.)

In privy studies involving only 3 or 4 privies
for eaclh type of treatment, the flies emera-ing
from tlhe privies were trapped for 3 weeks, and
then the privies were allowed to remain open
for the 3 succeeding weeks. Then another
trapping cycle was begun.
To evaluate the possible effect of dieldrin re-

sistance on housefly breeding potential in
treated and untreated privies, one of the un-
treated areas was located between 2 treated
zones (series Ia) approximately one-fourth
mile from either zone. As a result, housefly
populations from all 3 areas could interming,le

readily. Pretreatment and post-treatment
levels of dieldrin resistance in the fly popula-
tions of the various areas were measured.
Trhese determninations were made by collecting
adult flies from the various areas, obtaining
eggs from these flies and testing their progeny
by 30-minute exposures to plywood panels
ti-eated with dieldrin at the rate of 25 mg./sq.
ft. AMoitality counts were made at 48 hours.

Untreated Privies (Series la)

In the untreated areas (fig. 1), the prevalence
of Musca domestica was low throug,hout each
entire 12-month period. The largest percent-
age emergence of 1. domme8tica during any one
montlh was 6.3 in 195o3 and 16.9 in 1954. Con-
siderable variations occurred from month to
monith in the total number of flies trapped.
This fact can be partly explained by seasonal
emergence of various species. M1. domestica

Figure 1. Percent of Musca domestica and other flies emerging from untreated pit privies: 1953
(100 privies) and 1954 (20 privies).
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was not a major emerging species at any time,
representingr only 1.2 percent in 1953 anid 2.'2
percent in 1954. In regard to 1954, the total
fly emergence during the month of highest per-
centage emergenice (August) was the lowest in
magnitude (959 specimens) durinig the April
to October period. Thus, the pattern of house-
fly emergencee from untreated privies is similar
for both years.

DDT-Treated Privies (Series lb)

The effect of DDT residual treatmients oni
housefly emergence from privies is shown in
figure 2. Althioughi treatment occurred in
Marchi, no substantial chiange in M1. domie8tica
emergence was noted until July. During that
month houseflies represented 29.5 percent of the
1,741 specimens collected. However, of the
total of 514 houseflies trapped in the 5 privies
durinig the period, 396 specimens were produced
by 1 privy. Subsequent trappings from the

privy failed to show a sustained increase in
housefly production so that the apparent in-
crease for a single privy in July appears to be
inicidental to the general pattern. In general
the housefly emergence in 'the DDT-treated
areas was comparable with that from untreated
privies.

Dieldrin-Treated Privies (Series Ic)
The percentage emergence of Ml. domestica

from dieldrin-treated privies is contrasted with
other species in figure 3. Alth-oughi the 3 diel-
drini-treated areas received residual applica-
tionis early in April, inicreases in the emerglence
of hiouseflies were nioted in iMay. Continlued
inicreases of hiousefly productioni oni both per-
centage and niumerical bases also were evident
during the ensuing months in all 3 areas. Dur-
ing August, 87.9 percent of the 20,538 flies
trapped were Ml. dom1estica. Increased emer-
gence was apparent for October, November, and.

Figure 2. Percent of Musca domestica and other flies emerging from 10 DDT-treated privies: 1954
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Figure 3. Percent of Musca domestica and other flies emerging from 30 dieldrin-treated privies:
1954.
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December despite the fact that during those

months housefly activity usually is low. In

No-vember, 12,605 flies were trapped, 5,514 of

which were houseflies. A majority of the other

fly species trapped during this month were

either Desmometopa spp. or Leptocera spp.

Series II, III, IV

Emergence data from the privies (series II)

treated with dieldrin, chlordane, and BHC are

shown in figure 4. Although these data repre-

sent emergence from only 3 privies treated with

each chemical, they do show that both chlordane

and BHG applications can induce increased

housefly breeding similar to that obtained with

dieldrin residues. Although applied late in

August, the treatments resulted in immediate

increases in housefly production in September.

In contrast, the untreated privies in the same

area (3 to 4 blocks) failed to show any aug-

mentation in housefly production. In general,

housefly production from the 3 dieldrin-treated

privies was considerably higher in magnitude

than that from privies treated with BHC and

chlordane.
Treatments were applied early in August to

the inside and outside walls and pits of 10

privies (series III) in an untreated area. Pre-

treatment emergence of M. dom.e8dtia averaged

fly per privy. In October the average house-

fly emergence was 228 per privy and in No-

vember, only 11 per privy. Although housefly

production from this group of privies was not

extremely high, it does show a significant in-

crease, especially in October. The average pro-

duction of houseflies from untreated privies

during th-at month was only 7 flies.

Data for the 4 privies treated with aidrin

and for the 6 privies that received selective

treatments of dieldrin (series IV) are shown in

figure 5. Housefly emergence from the 10 priv-
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ies during, the pretreatment period from AMay
throug,h September was low. However, im-
mediately after treatment in late September,
spectacular increases in housefly emergence
were evident, ranging from 56.8 percent to 83.7
percent 111. doan?estica. The data indicate that
alidrin also induces increased housefly produc-
tion, anld they demonstrate that dieldrin treat-
mnent of either the riser walls or pit conitents
is capable of stimulating the productioni of 1/1.
domestica.
A more detailed analysis of the data from

treated ancd untreated privies in 1953 ancd 1954
is shown in table 1. The aveiage eimergenice of
all species of flies from un-treated privies in
1953 and 1954 and from DDT-treated privies
in 1954 was generally of about the same miiag-
nitude. The increase in average emergelnce for
untreated privies in September of 1953 wa-as in1-
fluenced greatly by the collection of more tlhan
35,000 C(ulex quinquefasciatus during that pe-
riod. In contrast the total fly emergence from

Figure 5. Percent of Musca domestica and other
species emerging from dieldrin- and aldrin-
treated privies: 1954.
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Figure 4. Percent of Musca domestica and other
flies emerging from 3 privies treated with diel-
drin, 3 with chlordane, and 3 with BHC: 1954.
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dieldrin-treated privies shows a sharp increase
immediately after the treatments were applied.
Thlis was particularly evident from July
through October.
The average emergence of At. domestica alone

from treated and untreated privies is also shown
in table 1. These data are most significanit in
that housefly emergence from untreated privies
never exceeded an average of 27 flies per privy
in either 1953 or 1954, but in September 1954
housefly emergence f r om dieldrin-treatecl
privies averagred 1,946 flies per privy. As
previously stated, the increase in housefly emer-
gelnce from DDT-treated privies in July 1954
was due primarily to production in one privy.
The data for the DDT-treated area in August
and succeeding montlhs slhow that lhousefly pro-
duction again reverted to a low level.
A comparative tabulation of the major spe-

cies which occurred in the untreated privies in
19.53 and in the privies treated with dieldrin
in the spring of 1954 shows the average fly
emiiergrence per privy by months (table 2).
Altliough variations in the magnitude of
different species occur, the significance of these
fluctuations appears of little consequence with
the exception of 211. domestica. Dendrophaonia
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hilariforais occurred in fewer numbers; how-
ever, that was evident both on a pretreatment
aind post-treatment level. Telmatoscopus albii-
putnctatus, althouglh occurring in lesser mag-
nitudes in September and October 1954 than
in 19os3, was still recorded in considerableinum-
bers in those months (average of 168 per privy
in September), and its overall influence on the
increased housefly production in dieldrin-
treated privies is doubtful.

In genieral, the changes in prevalences for
species other than 21. domiestica were insignifi-
cant dniring, the months wlhen the housefly nior-
mally is most abundant.

Dieldrin-resistance levels of housefly popula-
tions in the treated and untreated areas are
showin in figure 6. Pretreatment mortality
levels in 311. doimestica from the 3 areas ranged
from 53 percenit in the untreated zones to 73
percent in the DDT-treated zone. Throughout
the entire year mortality levels for houseflies
collected in the DDT-treated area were 64 per-
cent or above. In the dieldrin-treated areas
housefly resistance increased so that in August
1954 an average mortality of only 1 percent
was obtained. Housefly populations in area 5,
unltreated until September and situated between
2 dieldrin-treated areas, also showed a rapid
increase in resistance, a fact presumably ex-
plainable by the interchange of flies between
the treated ancd untreated areas. However, the

Table 1. Average emergence

untreated area, area 6, which was isolated ap-
proximately 10 miles from any treated area also
manifested an increase in dieldrin resistance
that defies a logical explanation.

Discussion

Wheien the 1954 studies were begun, it was an-
ticipated that several treatments and more than
one fly season mig,ht be required before changes
in the species composition of the fly populations
would be apparent. However, within 4 weeks
after the dieldrin treatments were applied,
lhousefly indexes manifested an increase. The
average emergence level per privy for April
was 20 ,ll. domnestica. In May, it was 193, and
in July, 1,374. This rapid rise also was evident
in the privies receiving treatments with chlor-
dane, aldrin, and BHC in early fall. These
findings weaken the hypothesis that the cause
underlying the increased housefly production is
associated with a change in the physiological
or behavioristic pattern of dieldrin-resistant
strains. Other data antagonistic to this
premise are apparent in the absence of increased
housefly production in the untreated areas where
the level of dieldrin resistance was high.

Despite the chemical treatments of the privies
in 1954, it does not appear that any fly species
was eliminated. In 1953, 97 species, 65 genera,
and 33 families were recorded in emergence

per privy of all fly species and of Musca domestica from treated and
untreated privies: 1953 and 1954

All species 31. domnestica

AIonth

February-
March-
April..
May
June-

July--
August
September
October-
November
December

Treatments applied.

Untreated

1953

142
79

696
900
388

(2)

209
1, 607
859
127
108

1954

252
175

1, 019
468
352

151
96
135
328
949
101

2 No collections made.

DDT

1954

172
1155
494
630
269

348
107
226

1, 000

146
118

Dieldrin Untreated

1954 1953 1954

208
193

1 792
510
744

1, 903
1 369
2, 584
1, 492
840
187

1

3
24
10
20

(2)
3
6
1
4
1

2
1
1
3

13

5
16
10
7

27
3
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traps. In 1954, 123 species, 76 genera, and 36
families were recorded as coming from both
treated and untreated privies. The only flies
taken in 1953 and not present in 1954 were of
the family Bibionidae, and only token numbers
of this group were taken in 1953. Of the speci-
mens collected in 1954, 273,046 flies (38,306
from the untreated areas and 234,740 from the
treated areas) were identified; 90,209 were
houseflies. Of that number, 88,443 were taken
from privies that had been treated with
dieldrin, and only 1,766 were taken from

an equal number of either DDT-treated
(945 houseflies taken) or untreated (821 house-
flies taken) privies. The species captured are
listed in the accompanying insert (p. 796).

It was noted that in untreated privies larvae
of the soldier fly, Hermnetia illucens, were ex-
tremely prevalent, whereas in dieldrin-treated
privies they were either absent or present in
small numbers. However, in laboratory cul-
tures seeded with 21M. domestica and H. illuce2
together in varying numbers, there appeared
to be little or no detrimental effects upon

Table 2. Average emergence of 8 major fly species from untreated (1953) and dieldrin-treated
(1954) privies,1 by months

Telmato-
Month and year Musca Dendro- Fannia Hydrotaea Muscina Ophyra Psychoda scopusrdomestica scabra canicularis houghii stabulans leucostoma alternata albipunc-

February:
1953 2 5 32 22 21 5 0 (2)
1954 2 57 31 36 6 2 1 (3)

MIarch:
1953 3 280 33 20 52 77 3 (2)
1954 -(3) 29 8 49 9 8 2 (3)

April:
1953 4 327 26 25 33 35 14 (3)
1954 10 89 13 10 23 41 7 9

Mlay:
1953 8 51 2 (3) 38 150 538 29
1954 -193 5 2 (3) 14 66 50 8

June:
1953 -20 51 (3) 0 1 89 5 84
1954 -254 4 1 (3) 4 122 19 56

July 4:
1954 -1,374 2 1 0 2 134 29 201

August:
1953 3 18 0 0 1 15 (3) 75
1954 -1,204 (3) 0 (3) 1 16 2 29

September:
1953 7 11 0 (3) 1 3 7 605
1954 -1, 946 (3) (3) (3) (3) 6 2 168

October:
1953 4 7 1 6 (3) 2 23 623
1954 -420 (3) (3) 1 (3) 1 33 149

November:
1953 4 6 2 10 1 4 6 42
1954 -368 (3) 3 4 (3) 1 29 9

December:
1953 1 21 (3) 27 (3) 1 (3) 7
1954 -38 1 13 7 (3) 1 6 1

1 Dieldrin treatments applied in April 1954.
4No collection made in 1953.

2 Identified only to Psychodidae. 3Average is less than 1 fly.
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Figure 6. Dieldrin resistance levels in housefly populations in untreated areas: 1953 and 1954.
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the surviv.al of either species. Quantitative
evaluation of 11. ilbiccns as a breeder in privies
was niot obtained since thle 3-week trapping pe-

riod emiployed wvas less thaan the developmiental
period of this species.
The 1954 data establislhed several additional

points:
1. Increalsed lhousefly production cani be in-

duced by residual treatmiients of BHIC, aldrinl,
aind clhlordane as wvell as by dieldrin
applications.

2. Dieldrin treatmnent of pit contents alone
or of riser wvalls alone aug,menlts housefly pro-

ductioin.
3. In the same genieral area of 3 to 4 blocks,

treatmenit of privies selected at riandom in-
creased lhousefly production, but untreated
privies showed Ino atinenletatioIl.

Noone of these points defines the factor or fac-
tors responsible for the increase in production
of Al. domestica. The possible exclusioni of a

competitive agent, parasite, or predator is sug-

gested by the last twi-o points above, but little
difference is apparent in the types of artlhr opods
frequenAtin the treated and uintreated privies.
13oth DDT anid dieldrin are knowin to persist
for extenidedl periods, yet time effect of eaclh is

ditferenit oni housefly )rodlucti on. In contrast,
Ildrin, wlicll lhas little residual actioll, pro-

dtuced results similar to dieldrin.
Despite the absenice lof any clear-cult explana-

tionl foIr the plhenlomllelnon, it is obvious that
treatment of privies wvitlh certain clhemicals in-
creases ratlher tlhani decreases lhouisefly l)p'oduc-
tionl fromn that source. Since 11. domustica is
the prinmcipal house-frequenitingcy species, the
clhanice of disease transm-issioni is likewise aug-

mniented. Since untreated privies produice few
lhouseflies, it is apparent that chemical treatment
of privies slhould be avoided.

Furtlher stuidies are niow in progress in an

attempt to define the fa ctor or factors respon-

sible for tlhe iincrease in lhouisefly produiction in
privies tireated witlh ariouis clhlorinated
hyi-drocar bon1s.

Summary

DuIring, late March ancd early April 1954, near

Savaninah, Ga., 30 privies weere treate(l with
dieldrin, 10 privies witlh DTT, anid 20 plrivies
remaineld untreated. Withlinl 4 weeks the
dieldrin-treated privies showed a shar-p increase

in housefly production. Averame mioiitlhly in-
dexes per privy weree 193, 2054, 1,374, 1,_04, and
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Fly Species Collected in Privy Studies
BORBORIDAE: Borborus spp., Leptoceca spp., Lep-

toccr-a fec ruginata, L. fontinalis, L. vcnalicia, SpltacJ'O-
cera spp., Sphacroccra cqutinus, S. varipcs.
CALLIPHORIDAE: Calliphora livida, C. ricina,

Callitroga maccllaria, Cynomnyoposis cadavenina, Ph ae-
ticia cacr-ulciniridis, P. cuprina, P. scricata, Pihormia
regina.
CHLOROPIDAE: Ceratobarys tculophits, Hippelates

pucsio, H. bishoppi, H. dissidens, H. flaviccps, Iladisa
civerea, Mo oc0l aetoscinclla nigricornis, Oscinella spp.
CIIRYOMYIYIDAE: Chr!yomya flava, C. sal7maris.
CULICIDAE: Aedes i exans, Anopheles quadriniac-

cl(atucs, A. crucians, Cutlcx quinqucfasciatus, C. crrati-
cUs, Culiscta ncla(lura, Mlansonia pecrturi-banis, Orth10o-
podomyloia siYniftra.
DOLICHOIPODIDAE.
DORILAID)AE.
DROSOPJJILIDAE: Dr osophlila bucsckii, D). afin is,

D. guttifera, I). nmclanogastcr group, D. qeplcta, D. no-
butsta, Drosophlila spp., M-1ycodrosophila dinmidiata.
EMPIDIDAE: Drapetis dirergcgns, Dna petis spp.
EPIIYDRIDAE: Discocerina brunnconitcns, Dis-

cocerina spp., Gymnnopa spp)., Paralinmna decipicns, Sca-
tella stagnalis.
FUNGIVORIDAE.
HELEIDAE.
IIELOAIYZIDAE: Anohebalrcia defessa, Diastata

ornata, Pscn(deleria pectinata, Teph roch7 lamnys rcflive,w-
tn is.
ITONIIDAE.
LAUXANIDAE.
MIUSCIDAE: Atlerigona orientalis, Cocnosia spp.,

Dendroph aon ia scdabra, D. quenceti, Faunnia can icul-
aris, F. fenmoralis, F. hoicardi, F. nmaniicata, F. pusio.
F. pusio group, F. scalaris, Fuicellia maritinma, F. anieri-
cana, Grapphomya inaculata, Hebccneiiia lialterata, Hy-
drotaca acuta, H. houghii, H. occuilta, Hylemnya cili-

crura, Lininophora arcucata, L. cilifera, MIusca domes-
tica, JMucscina assimilis, M. aiurantiaca, Ml. stabutlans,
Oph7yr-a aenesccns, 0. leucostonia, SchocnomnyZa spp.,
Scopeitina furcatumn, Stonmoxys calcitran s, Synttte-
siornyia nuicdiseta.
OMIPHRALIDAE: Onmphrale fenestralis.
OTITIDAE: Delphinia picta, Euxesta not ata, Rivel-

lia spp.
PHORIDAE.
PHYLLO YIYZIDAE: Dcsomoaetopa spp., D. vi-ni-

grum, D. tarsalis, D. tibialis, Leptometopa latipes,
iUilichicla a( cruat(a, Al. laItcipUen lnis, Stom7losis lutteola.
PIOPHILIDAE: Piophila spp.
P.SYCHODIDAE: Brunettia nitida, Phlebotomus

vc.xator, Psychoda alternata, P. severini, Telmato-
sCoplCs albipunctatus.
SARCOPHAGIDAE: Hypopelta scrofa, Sarcophaga

spp., S. bullata, S. anandra, S. argyrostomna, S. assidnia,
S. docelicta, S. floridentsis, S. galeata, S. hacinorrhoid-
alis, S. importuna, S. laakei, S. latisetosa, S. morionella,
S. ochracea, S. plinthopyga, S. putsiola, S. rapax, S. sar-
raenioidcs, S. singularis, S. ventricosa, Sarcophagula
spp., S. impar, S. salva.
SCATOPSIDAE: Scatopse fucscipes, S. notata.
SCIARIDAE: Bradysia spp., Sciara spp.
SEPSIDAF: Meroplius stercorari um, Sepsis puneIC-

tIur.
STRATIOMYIDAE: Hcrmetia illucois.
SYLVI(='OLIDAE: Sylvicola altanatus, S. mzar-gi-

nia tis.
SYRPHIDAE: M1crornacrus acututis, Tubitifea tenax,

T'. dimidiatus.
TENDIPEDIDAE.
TETHINIDAE: Pcloiiyia corontata.
TIPULIDAE: Mumetopia occipitalis.
TYLIDAE: Taeniaptera lasciva.

1,946 specimens for AMay through September,
respectively. In contrast, average monthly in-
dexes for the same period for DDT-treated and
untreated privies were 15, 7, 103, 14, and 36,
and 3, 13, 5, 16, and 10 specimens, respectively.
Nine privies within a 3- to 4-block area, treated
in groups of 3 with BHIC, dieldrin, or chlordane,
also showed increased housefly production witl
a low prevalence persisting in 3 adjacent un-
treated privies. Both aldrin-treated privies
and dieldrin-treated privies witlh only the riser
walls or the pit conitents sprayed likewise pro-
duced increased housefly breeding. A total of
273,046 flies, representing 123 species, 76 genera,
and 36 families, were trapped in all privies.
The low level of housefly production in un-

treated privies and the increased breeding of
this species in privies treated with BHC,
chlordane, aldrin, and dieldrin indicate that
the use of these chlorinated hydrocarbon insec-
ticides for housefly control in privies should be
avoided.
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